INTRODUCTION
Intravitreal injections using antivascular endothelial growth factor agents and steroids is a preferred approach for managing macular edema due to either central retinal vein occlusion (CRVO) or branch retinal vein occlusion (BRVO). Insertion of intravitreal dexamethasone (DEX) implant is preferred over other methods of administrating steroid analogs. [1] Sustained-release preparation of the poly (lactic-co-glycolic acid) matrix material and the single-use applicator for intravitreal insertion are considered the most important properties of this drug delivery system. [2] The Ozurdex GENEVA Study Group and the ZERO Study evaluated the use of DEX implant for the treatment of macular edema secondary to retinal vein occlusion and found favorable results without major complications such as endophthalmitis. [3, 4] There are limited data regarding the incidence of acute endophthalmitis after sustained-release DEX implant, with only few reported cases. [5] [6] [7] [8] This report describes a case of acute endophthalmitis after DEX implant for CRVO as well as provides the treatment modality.
CASE REPORT
A 54-year-old male presented to our ophthalmology clinic in Al-Khobar, Saudi Arabia, with decreased vision in the right eye. The patient's previous medical history was unremarkable. His best-corrected visual acuity (BCVA) was 20/200 in the right eye and 20/20 in the left eye. The intraocular pressure was 16 mmHg in both eyes, and the anterior segment examination was within normal limits. Posterior segment findings were consistent with CRVO in the right eye. The macular thickness was 550 µm, as measured by the optical coherence tomography. Fundus fluorescein angiography showed nonischemic CRVO associated with diffuse macular edema. Despite multiple intravitreal aflibercept injections in the past, macular edema recurred. Therefore, after obtaining the signed informed consent, intravitreal DEX implant was inserted in the patient's right eye. Moxifloxacin drops were instilled before the insertion. The procedure was performed in a minor operating room taking all sterile precautions, including the surgeon and all other health personnel wearing surgical caps and masks and using a single-use sterile applicator. The patient's nose and mouth were covered with a surgical cloth, and a sterile lid speculum and calipers were used. A sterile ophthalmic solution of benoxinate hydrochloride (0.4%) was instilled in the right eye. Eyelids were scrubbed using 10% povidone-iodine solution, followed by application of 5% povidone-iodine solution to the ocular surface. Subsequently, the patient was discharged with moxifloxacin eye drops two times a day for 5 days.
Three days after the procedure, the patient presented to our ophthalmology clinic with pain, redness and blurred vision in the operated eye. His visual acuity decreased to counting fingers at 1 m. Anterior segment examination revealed 4+ anterior chamber cells, fibrinous reaction, hypopyon, moderate corneal edema and vitritis [ Figure 1 ]. Ophthalmoscopy of the right fundus showed a vitreous haziness with no clear visualization of the retina. B-scan ultrasonography showed increased intravitreal echoes due to an inflammatory reaction. Accordingly, a diagnosis of acute endophthalmitis was made.
The patient was then admitted to the hospital and aqueous and vitreous specimens for microbiological culture and analysis were subsequently obtained. Concurrently, a combination of ceftazidime 2.25 mg/0.1 ml and vancomycin 1.0 mg/0.1 ml was injected into the vitreous. Topical fortified ceftazidime 50 mg/ml and vancomycin 25 mg/ml eye drops were instilled every hour; topical prednisolone acetate 1% and cyclopentolate 1% were instilled three times a day. Oral moxifloxacin (400 mg) was also prescribed once a day. After 1 week, the signs and symptoms of endophthalmitis resolved (i.e., there was no pain and hypopyon) [ Figure 2 ]. The patient was discharged with a tapering regimen of topical steroid and antibiotic drops. The culture results from both aqueous and vitreous fluids were negative for any infection. One month later, the patient underwent vitrectomy for residual vitreous haze. The BCVA in the last follow-up was 20/200 for the right eye.
DISCUSSION
DEX implant is a type of intravitreal injection designed to provide sustained delivery of dexamethasone to the retina. It has received the US Food and Drug Administration approval for the management of macular edema secondary to BRVO and CRVO. [9] The most commonly reported side effects of intravitreal insertion of DEX implant are cataract progression, increased intraocular pressure and subconjunctival hemorrhage. [3, 5] Few authors have reported unusual complications, including migration of the implant to the anterior chamber in aphakic and pseudophakic eyes with defective posterior lens capsule. In these instances, the implant in the anterior chamber may cause corneal endothelial damage and would require removal. [10] Fragmentation of the implant in the vitreous cavity after the insertion is believed to be commonly encountered and is considered harmless as well as it does not alter the efficacy level. Endophthalmitis is considered the most concerning complication associated with intraocular procedures. The rate of endophthalmitis after intravitreal injections ranges between 0.019% and 1.4%. [12] However, its occurrence in the eye with intravitreal DEX implant is rare. [9, 13, 14] Boyer et al. [6] and Zarranz-Ventura et al. [7] reported one case each among 142 and 347 patients, respectively. However, detailed information on the management of these patients was limited. Marchino et al. [5] and Arıkan Yorgun et al. [8] also reported cases of endophthalmitis after DEX implant that were managed using pars plana vitrectomy and removal of the implant followed by intravitreal antibiotic injections. [5, 8] Our patient had favorable outcome with intravitreal antibiotic injections alone. This is consistent with the outcome in two cases of endophthalmitis following DEX implants. [15] Admittedly, our patient had better visual acuity at initial presentation compared with that of the patient treated by Marchino et al., [5] whose BCVA was only light perception. This reflects that the severity of the infection, and consequently its prognosis, are directly influenced by the level of initial visual acuity and the general condition of patients' eyes.
Intraocular contamination occurs mainly from pathogens of the lid margin and conjunctiva, with consequent inoculation into the vitreous cavity. [16] Evidence-based management has shown that a single application of povidone-iodine has a bactericidal effect comparable with topical antibiotics given for 3 days. [16] Recently, aerosolized droplet contamination from the oropharyngeal tract has been found to increase the incidence of streptococcal endophthalmitis. [12] To minimize such contamination, strict precautionary measures are recommended such as avoiding talking and wearing surgical masks during the procedure. Another possible risk factor for vitreous contamination is the relatively large scleral port for the 22-gauge needle on the injecting applicator, which requires a self-sealing scleral oblique/biplanar approach. [5] Despite the best efforts of the authors to prevent contamination by maintaining aseptic conditions before inserting the implant, the patient yet developed endophthalmitis 3 days after DEX implantation. This is similar to previously reported cases of acute endophthalmitis following DEX implants. [5] [6] [7] [8] 15] Endophthalmitis following an intravitreal insertion of DEX implant has no established treatment guideline, in contrast to acute endophthalmitis after cataract extraction that has a detailed treatment algorithm constructed by the Endophthalmitis Vitrectomy Study. [17] In the current report, the authors did not opt for surgical intervention, and rather chose to closely monitor the patient's condition after treatment with intravitreal antibiotics. This approach was successful in treating our patient.
This report has certain limitations, including the negative culture and the unsystematic treatment strategy followed. The culture-negative cases of endophthalmitis can be attributed to either a small bacterial load that is difficult to isolate in culture or to a noninfectious inflammation. Nevertheless, an empirical treatment strategy with antibiotics is yet a viable option.
CONCLUSION
This report shows that patients can develop endophthalmitis after intravitreal DEX implant. Immediate use of intravitreal antibiotics can be a suitable treatment alternative in less severe cases. Future wide-scale interventional trials are indispensable to determine a specific management protocol for managing endophthalmitis following sustained-release DEX implant.
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